Development, characterization and pharmacokinetics of mupirocin-loaded nanostructured lipid carriers (NLCs) for intravascular administration.
Mupirocin is a promising broad-spectrum antibiotic that is effective in treating MRSA infections. However, due to its rapid elimination and hydrolysis following injection and high protein binding, current therapeutic use is limited to topical administration. Nanotechnology-driven innovations provide hope for patients and practitioners in overcoming the problem of drug degradation by encapsulation. The objective of this research is to develop and characterize Mupirocin-Loaded Nanostructured Lipid Carriers (M-NLC) for intravascular administration. The MNLC was produced by a combination of high shear homogenization and high pressure homogenization of solid (cetyl palmitate) and liquid (caprylic/caprylic acid) biocompatible lipids in 5 different ratios. The mean particle size, polydispersity index (PDI) and the zeta potential (ZP) of the MNLC formulations were between 99.8 and 235 nm, PDI lower than 0.164, ZP from -25.96 to -19.53 and pH ranging from 6.28-6.49. The MNLC formulation also enhances the anti-bacterial activity of mupirocin. All formulation showed sustained drug release and good physical characteristics for three months storage under 25 °C. It also revealed that the MNLC 1 is safe at 250 mg/kg dose in rats. The MNLC 1 also showed a significant increase in plasma concentration in rabbits following IV administration thus, demonstrating an enhancement on its pharmacokinetic profile as compared to free mupirocin.